Evolution of the innate and adaptive immune systems: relationships between potential immune molecules in the lowest metazoan phylum (Porifera) and those in vertebrates.
Porifera (sponge) form the lowest metazoan phylum and share a common ancestor with other metazoan phyla. In the present study, it is reported that sponges possess molecules that are similar in structure to those molecules involved in the immune system in mammals. Experiments with the marine sponges Geodia cydonium and Suberites domuncula have been performed on tissue (auto- and allografting) as well as on a cellular level. The studies revealed that sponges are provided with elements of the mammalian innate immune system, such as molecules containing scavenger receptor cysteine-rich domains. Furthermore, macrophage-derived cytokine-like molecules have been identified that are up-regulated during the grafting process. In addition, the (2'-5')oligoadenylate synthetase system exists in sponges. "Precursors" of the second type of immune response in mammals, the adaptive immune system, have been traced in sponges. It is shown that the expression of a lymphocyte-derived cytokine from mammals is up-regulated during non-self-recognition in S. domuncula. Finally, in G. cydonium, two classes of receptors that comprise Ig-like domains have been identified: the receptor tyrosine kinases and the non-enzymic sponge adhesion molecules. They contain two polymorphic Ig-like domains that are grouped to the variable set of immunoglobulins. The expression of these molecules is also up-regulated during the grafting process. It is concluded that sponges are already provided with a series of elements used in higher vertebrates for both the innate and the adaptive immune recognition.